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(54)Title: SOLID PHASE FOR TARGET NUCLEIC ACID DETECTION, PROCESS FOR PRODUCTION THEREOF, AND 
METHOD OF TARGET NUCLEIC ACID DETECTION 
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(57) Abstract 

A solid phase for target nucleic acid detection which has a base sequence 
hybrid izablc in sequence with a specified polynucleotide sequence of a target 
nucleic acid and contains a set of probes with their spatial arrangement 
immobilized onto the solid phase through a linker portion so as to be 
cnzymatically ligated during the hybridization; and a method of target nucleic 
acid detection which comprises hybridizing the solid phase with the target nucleic 
acid, ligating the probes by a ligase reaction, and detecting the product of 
ligation. 
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^ 3 >&fc:#ifr skuh*: its >w x u 9< a < «tt 

M>f y-f-tf-i/a >^©l«Jfti:E9UBailfe«aJt#-r bTProc.Nat 
l.Acad.Sci.USA(1990) 87, 8923-8927(3* »J ? Utff- h*^ V-i/ a >Ty 

aaai i: mm bx m -t 7 u *w x ajt&ft 2 c @*h tjg^r * tz 

^-f^gffitwjl®jbTUSM^T'fft)n?)©T-^J^* s <t <> b*>^ U ^f— if 

*E?!l##ttfc:fcfc**^ *^#* s Se>tftmb«t'5 fcra&^JCJfcb.Tjri&S 
7-n~r&«'liab&W*itt*€>*v^t*6.»ISE*K:J«ffl«:»iffi*-¥A*-5^.* 



2 



WO 98/11210 



PCT/JP97/03232 



So 

(1) li&SB»Wl*B©W!£©* U * * l'** 1 KE^J^a^bTM-r 7'J *W XT* 
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Sfc* **W3tt> ±EE*©«ifc&i«*^ 

^aim©^-^'^^ 

m/a ESI *H * ft« f a 4) © t: * o 

. |&*itt*Eai*#U tJE»W«*©«^©* , ^^^*^ ,cBlwi: * ,ft 
(2) ttB*fi#©y*— KS*" 0 ^ tHEl«l©rn-^fta«UT 

©"C*2b£o 

£fc, *$S8J3li. ±sB§3«E©^ai^^T'feoTs 
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leg* * «t -5 ciafcstifc i «©r D-r*#r *»wtt*©tfcajfflH« fc. 
*^*©y*— es/fct^tK tttEificrD-^ftaiSbtaigtfft^-rft 

xts^T'^h, (4) y#~ tfs*BcJ:»)«iSB^s' fd^^d-^ m 

-5> o 
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^6(4. KD v9 7U — >) 3 ? 2 Kie#j£*f-f £:7*D — 

0 714. 7D-74x*;^- K^— iJctt^x^^^-T^-tr^-T-^^b 

(DNA, RNA, TtV^ZtU*? K«) CfcfflRjfirCfcS. *fc««J«E»© 
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ftffll%**®-C*4."tto-C, c©ttj£©#US*l/**KEmt*e>*fc»» 

* < t *±3Bft5£©# U?^U^f KiB9Uffl^tt 1 fi«T*>4i^B***4^ « 
(lHfl©7'o — 7) 
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^©^©ffiBaiEECT-D-x^Hsfets^as^tt. mtiu ±ifl2««© 

-^»±±tt*iBt:7>^AK:«g^bfc*©* s »e>*L4. i©»^t:*i>T«±, I: 
gH2ffl«©^ , D-y©SHE«©'5^* ^to&B£©^&©*V2*U*^ KSSI 

t 3 © tttt&T 'J> »T- ft 4 i: % 2- & ft * o 
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) o 

2ia07n-rtsin«i««ka6i,TM7y^x**5. »e.nfc 

;a7^j (iiUEttE* ; »K%t) 1 7 2^-5>J=B«0#»c*'fcT, £fc 

ma* r;i/*ujaa> ^tii^mmm. &mmmx$>z 0 
mm) 

mx&Zo 

tffiiBt:*^ «*©»ft t;u 

*'j«aSs Kjassi) tw»^#. wwttKsioifi-s^fc^HrifeTfe^o 
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'jy-rxtt (a^tiO ©uif- tfsjtsct o±SB2ii«©rD— :mfl*«£i/t 

£30 ©#!B fc: R 5 £ i: & * o 

£ & &>~C iS. t vb iz T & £ t & Rlfife i: & & 4> ©T* £> £ o 

HB C m 2> i:SB«IIStt©tft tB ^U* iz o t ^ T ttJU T lz i&fW f £ <fc ? Jz *#; * ©& 

0«JAlis E15tz:*£ft££o(z, x*V7*U7~tfR/i& (Wiax + v?^ 
1/7— tfK VI IS?) €*Jffif lis ±SBatfg<*&J&Jj£Lfc 

a^^-te-e-f^ ::tx*v? £ if l©&j6*fToTfc:7D — ra^fls^ 
*i&^<, ffiot, in7K#«?£j»©.#?^ *fcttHn7K^»$ixfc"rD-x©#iE 
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2, (Science(1994), 265, 2085-2088)o 

**tS«mr * £ i: C J: ») ±B*litt©#'«S»*'- * *° - ©i££*fM 
7^-b7^-MW* 1 ?'««^ 5;:tl:;& ^ *©M)t*««I"ra3 

(^E9JBiKia»ft»^Ktftm) 
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So «*tf, (a)Bffi (fltttt?***) ±{3, ±|B»l!l3bfc**llBC« 57o 
-7" (*ft*ft©«Wfctt4»©«r£©# U 5? * l/** FE?!lfc:«F*&< >W 7'J 

C J; l^fcK©**!**!©^©* * KEBICW 7>J *V X 
ff *ft*ft©*5J£Mfc*!f£©tf U 5? * l/**- KEfl! 1 ~ 5 £T-C 

yy-fx$^ 3is#©it>r;i/$*&#uTKi£r*o $e>tr^T©{iS-e'J 

rz®&£&^z<Dfr&i&<*&i&&£ftz 3 1 tz*c4o si 1 h 3 ^ 5 -efe 
So -©&, »5>nfcja[ie#**mr«*«tt. *TCKiWLfc«*©/rifc*Hft 

j»©fiiw«[K*ttW-r**- 

v > IS 0 W T © H fit&0>J CIS 5£ $ .tL S & © T* & v ^ o 

JJJLfc) L£o 5' U>KflStt5' Phosphate-ONSffli^fco 3' e*^> (BIO 
TIN) 4b{£ 3 ' Biotin-ON CPGfcffi^fco 5' K^^-XbttBiotin Aiidite* 
ffl o fc o JU±©S&3£&CL0NTECM±*> £> RjfiET* 6 . 
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(1-1) 3' ft U 5' 5|d|lftU>»bbfc2 O&St©* 
•J^^l/^HiPfett^^D-^A. 5' (P) — T AG TGGATCCCC 
CGGGCTGC- (£#•?->) 3' ftiifit<a***n 7 * *y KHffi'&JfcifcC 

(1-2) 5' *agft K*^>«ttb;fc2 0Jfi*©*'J=f7^l/*^ K*»S>fc 
5' -GGTGGCGGCCGCTCTAGAAC 

-3' *a*iro*^*D7 5^ Mfi^ci^eft^t&o 

(1-3) ±|B2o©rD-^ftW»^^" c *** SWttKi:bTJ ' ;AT ® BB 

5' — GCAGCCCGGGGGATCCACTAGTTCTAGAGCGG 
CCGCCACC-3' 

(1-4) (1-1). ( 1 -2) -Cf^frl 2=7*0-^ (**VPft4 0 0 nM 
) fc, ( 1 - 3 ) -C*9fcttlto#E» ( 4 0 0 nM) lxSSPE (150mM<Di& 
ftth'J^A, lOnM© V >m~fc*1- h 'J ^ As l«M0x*-l/>*7 > * >H#K 
ft^tfo *iMfc:^y*AT*pH£7.4UMo ) *T-?Sl§rU S^*ft»»* 
^■C3»raJU»L-C«tt*^ *©f£C5 5°C(C1 0»I t <t t) >W 

(1-5) (1-4) TW8lbfctt£tt£*bl'^^^>«-^ n 
fcBIAcore-b>t-?f7SA5 (77JRi/7 /W*^*Si) 3 7 
°CT- 4 ^reKJte*.*fc *©Hffl©H«^b&M X-E >#I*»I3££B ( B 
IAcore 2 000;7>;W*/7 >W *t991) KTt&g bfc t £ 5. 1 
0 3 5-146 O uyt>^-'> b (MT^X^VttttfciJttSSIjyfiOi* 
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7J\ b fZo 

(1-6) (1-5) T-&^*£^bfcBlffiC 1 0mM®«t b y ) tf 

8«Ji&£S£Ttl&b*:£:;i;5K 6 2 2-8 5 9 W^X^- y 
2o©rD-y^^UT«^bT^/iiE^J* s T;i/*U^{C<t»3^Lfc^ t 

(1-7) (1-6) T-2•ocD7•D-7 r *^LT{*^#L-CV^feia^JA ^ SlISIU 
^IPID^^A (2 2 5 0nM) £ 1 x S S P E*£T 3 7 "CT 

6 5 6~7 0 4 b©±#*ISto, ( 1 - 6 ) T'TO^ 

§oD^st± (i-6) X'm&zntzz^vrn-^zM&^rms-rztztbiz 
m^tztmmwi(Dm.tm2%f\,<. -©^mii (1-6) -c-^^nfcSffi^ 

»T < *Rfc)«E& £ *S^-T * - i: * 5*1" *> ©t? & * - 
/W *W Xbf:7D- y^|ilttl±T-ai^) 

(2-1) (XJMU) ffl (1-1) . (1-2) --CW&ixfcrD-r (*n 
^tl4 0 0nM) i: (1-3) •t-t#^tl^2o©7'D-r$:^LT^-r^>- 
fc#-C$*K#l (4 0 0nM) ^lxSSPEn'I^U «M»zK'4'T? 3#«D 
f&b-t£t4£-£x *©&5 5°Ct: 1 O^octCi^W^U X2i*fco 

(2-2) (2-1) -ZMm[stz7u-7't2-D(D7o-7*m&LTm%t 

e-b>t-fy7SA5 3 7 "CT 4 fl-BHKJiSS^ h U^hTf 

^ > £ it bT b tz o 

(2-3) (2-2) Tffi^*«g^bfc@fflt:aSi(*©Si&«»«["C#*?bfc 
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T4DNAU#— £ (T4 DNA Ligase N 3 5 0 0 IU/ml ;Si 
mXL) *3 7-CT2 O^BBRJte*-arfc«.- 0. 1%SDS ( K^S/^SHEtt^ h U 
£A) T2H1^ (#37°C1^) l/r#**lft*U £££1 OmM©*& 

T^*:EBI*#libfc. 

(2-4) (2-3) ©»ff*ffo'fcHfflt:l-OmM(0 2-^;i/*7 , hJ:^>' 
6. 7 mMOttfll'"? ^ * "> A tttt 6 7 mM© ^ 'J 5/ t h U 

*A8f»(pH9. 5)T?#RUfcx*V?^U7-gI ( 2 5 0 Ounit/ml 

; TVS^Ag!) £3 7°CT2 0#BBa6;*-&fc8U 0. 1 % S D S T 2 [slftit 

(§3 7°C lflrBB) .l/T»**»Stfc.. C©»fPt:i3»*i&Hffi©H**ftl*^ 
®7-7X^>ttn^iJ^ittwT^bfch-5> 9 3-1 0 3U^>^--^ 

hO^CSS^fe^ (2-3) tiJMIM^t^ofe^CI±17 
7~2 1 3i/»;t>7i=?' h*©HfflKa©i*'J>&fW>fco £0*g£B\ «W 
IE?|J£ «t D RSI bT«& £ ftfc 2 oC7n-^ H*§±"T? U #~ t? (3 «fc 0 
$nTi*V7^i/7'---eiHflst:*rb"CW14t:ft*c:i:*^b"Ci>So 

(SSII&m) © (1-7) ^»&ftfcHra±T7D-7fc«ftttK©ft£HE8li: 
IfJlg^S-efcEffifcJBV^ (HM^J2) © (2-3) C5*bfcU#— t?c*a 
aig^ff ofc&ic, 1 0mM©2kgHb^ h U 3 7 °CT* 1 #IH£J5£-e 

«««EK*»*.bx (2-4) (Z^bfc>SsT-x^V7^UT-^^bt:«fc*H 

fflosa^b^asx^x^v^sij^s^Tii^bfch-^, 6 5 i/Vt> 
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(Jt««l)' 

TE Mitt (liM©x^U>^7$>egff»%^trl0iiMhy^ttK«««[; pH 

8.0) T't«itfcrD-7A (3 4 0nM) £$18&*#T- 3 &|JBfiD*ft&v fc£ 
■fefc:** Lfctt*** 3 7"CtT4^Hls * h l/7h7t^>$3- h LfeB I A 
cor e-b>t-fy7SA5'l:T»»Lfci::59 0 l/^^->^^.- -y f>CD± 

(J£St0>J2) 

TE'ttlr}|fr#Rlfc7D-7B (7 7 5 nM) *«6»7k*T? 3 «mbn*M£* fc 
rt£%£*«>LfcSt*4£3 7°CtCT4^r^ X h \s7 hTW>*o- h LfzB I 
Ac o r e-t>it-^'y rSA5{ZTll^bfch35 9 1 h© 

(Jtfie«3) 

TEmmmx'^Ltzy'u-yc (5' (p) -tagtggatcccccg 

GGCTGCAGGAATTCGATATCAAGCTT— (BIOTIN) 3' 
; 2 5 uM) trn-yv (5' (BIOTIN) — GCGAATTGGAGC 
TCCACCGCGGTGGCGGCCGCTCTAGAAC— 3' ; 2 5//M) 
*££?g^U ft»*#T3#|fflijnilfc^ fc£"&C*i*LfcS*4*3 7°C£T 1 
~4flf*a> *bU7>>e^>£:3-hL£BIAc oret^-f >^7SA 
5CTigLfci:3 5 8 4~9 9 l/Vt>^«; h(D±M*mibtco 
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TEifigSflre^Lfc^n-^C (17 0 nM) . 7D-7D (18 0 nM) t 
1 x S SPET-#f?L^7-n-^i^fflCDBS3?iJ (5' -GCAGCCCGGGG 
GAT CCACTAAGTTCTAGAGCGGCCGCCACC- 3' x Z<D 

mmtnmm 1 ^m^tzW^mmoMn^mmzA^n^tzm^n^ »k 2 

; 1. 2/zM) £2 : 2 :■ 1 ©««JfCS^U »»**^ 3 #Rflfln»UT3tt4 
*<D&5 5°Ctz 1 0^Hfil«fLA^riJ^X$*feKftS 3 7"Cfc:T4 
#IS N X hurh7i;y>43- MfcBIAcor e-b>f-f s»7SA5 h 

3 3 0 h5/±#Sgttfco 
(»J5) 

T Ellii^f ^tfe7-D-7A ( 3 4 0 nM) . (7 7 5 nM) 

ill x S SPE-CftfRLfc^u — :7a^ffl©Eai (1. 2//M) £2:2:1® 
gfiitTig^U *tt2k*T3^lffliD^LtaStt$^ 5 5 *CtZ 1 O^H 

«j$l/wVu ^>fX**fcl*R*3 7 , Cl:t l^lffls Xhls7h7\Zi/>&zi 
— h L£B I Ac o r e-fe >"9— y 7*S A 5 tRtoZltlz t §OifflOHi8 
fcfcMr^X^y&fcgBfc-ttiJfcLfcilCS 1 1 7 3L/yt>^ry h© 
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interne) 

*T*6«««iA (400nM) lxSSPE+-C»*U «**ttftlOO-CT5#B 

±B©fc^ftlxSSPET!10«K:tfRU ^hU7h7^>t3-h**ifcB 
lAcore-b>-9— ^-^rSA5i:37 e C-C-5^Si&L, >-7 M/rb7ty> 

«Dtt&ft:frbT»&Ufc«x O.1X0SDS, lWW)*«fcthU^ lOmMOig 
g£CT37°CT-l#IMI^M&ft^bT, ««M**Aftl**U ««MM*©*ffiffl 

C"C Wfc L fc i: « x 407-769 l/»;t>W=f b©iff*B«ifc. 
«<p & tt*m L J: ^5 k r * «ttK*J ^ i *i i: tt t) r * C * ^ 4 tt«K W ft KM 

WttttttA ; 5' -GCAGCCCGGG GGATCCACTA GTTCTAGAGC GGCCGCCACC-3' 

m&xmmA; s'-gcagcccggg GGATCCACT GTTCTAGAGC GGCCGCCACC-3* 
ll££*fitiB*<JB; 5' -GCAGCCCGGG GGATCCACTA TTCTAGAGC GGCCGCCACC-3' 
14&S3WME9J ; 5' -GCAGCCCGGG GGATCCACT AAGTTCTAGAGC GGCCGCCACC-3' 
11&&*&£*IA; 5' -GCAGCCCGGG GGATCCACTT GTTCTAGAGC GGCCGCCACC-3' 

mmmminB; 5'-gcagcccggg ggatccactg gttctagagc ggccgccacc-3' 

l«M«fiM C ; 5' -GCAGCCCGGG GGATCCACTC GTTCTAGAGC GGCCGCCACC-3' 

mmwmimi); 5'-gcagcccggg ggatccacta attctagagc ggccgccacc-3' 
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l%£ft£EB8IE; 5' -GCAGCCCGGG GGATCCACTA TTTCTAGAGC GGCCGCCACC-3' 
lmSgmiB^JF; 5' -GCAGCCCGGG GGATCCACTA CTTCTAGAGC GGCCGCCACC-3' 

i©H«CW©Rl6««*-C*RLfcT4 DNAUtf— fe* (3500IU/ml) £37»C 
T5^F«^^ 0.1JSOSDS, HWiOdcBfirt-h 1 ;*^ l(W©i8i:t37 

C OSffl £ 10mMCD2-^ 7 h J -)V £6.7mM©ig<b^ ^ £ A £^tf6 
7aM©^';^>-*K-ft;^hy^Aiiai««[ (pH 9.5) T*Rtfci*V7^U7- 
-tf I (I000unit/ml) £37"C-C20fl>lffl£(S3-e\ * 5» C T E««*-C30^Hft^ 

*&«EWATttl23fcl31UVf:*->*A=v K l«»3i*IE«IT?ttl25V^^> 
h*©*<W«M>fcftfc. *&C. l*Mifc*l*-5Eaifc*Vvr*64 

A%s*B**fc ^ § «t ^ ^iiiwr^to 
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654 
571 
452 



(RU) 

596 
527 
451 



-54 
-50 
-51 



mm&mn 578 

mwx^mim 604 

ijfiga&flB£iA 569 

l%&ff&£aiB 565 

l££tt&£8IC 612 

1«£HSIE?!H>. 524 

lft£B&£8iE 559 

Ufi£Btfe£8IF 575 



407 
509 
502 
404 
520 
769 
493 
460 
518 



-125 
-123 
-131 
-68 
-119 
-96 
-64 
-85 
-135 
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« fcSWMMB (5' -GCAGCCCGGGGGATCCACTAGTTCTAGAGCGGCCGCCACCGCGGTGGAG 
CTCCAATTCGC-3' ; 400nM) 1 xSSPE*T*Sl§rU «^*tt*100"C-e5fl«lllfc 

IAcore-fe>-9--^«yrSA (7r;KS/7 /W*t^K) fc37*C-e5#|ffl£ji&U 
t^>-7M/7-h7tr^>®^^b-C^bfe^ 0.1X©SDS, lOmM 
(D?miti- h U 10iiiMCD^CT37 o C-el^^Ojg^^bT, 

±&©«flrt*K©tftaiffl G3*B ^ C^fE?!! £400nM£: & S «fc -5 CI x SSPE 
>^HB«Wt:Te*Lfci:^5. 352~373l/ ^t>^-^ h©±#£8«>fc* 

m*> fct&tfj t «t -5 h -r attrasai ^ £ ft £ ttt> r iifc *tt&E8i £ sai 

-T 2> £ h g frl^ 3 £ £^ UT o 
K«i:L-Cffl^fcE5U 

WtttSKA ; 5'-GCAGCCCGGG GGATCCACTA GTTCTAGAGC GGCCGCCACC-3' 

5'-GCAGCCCGGG GGATCCACT GTTCTAGAGC GGCCGCCACC-3' 
5'-GCAGCCCGGG GGATCCACTAAGTTCTAGAGC GGCCGCCACC-3' 



lJI£*«EfllA 



CCDHffll3W©SMS:^T-^bfeT4DNA'J*-— tf (35O0IU/ml) $r37"C 
-C5#IHIKJfe£-e\ 0.1%GDSDS, 10mM©7K8^t^HJ^A. 10niM©^lZT37 o CT- 

3©H*9C400nMh^?>«t^ClxSSPET'#^Ufe^^ Kd^7d-7 (5'-G 
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CGGTGGAGCTCCAATTCGC mTTmTTTTTTTmnTTTTTnnTTTnnTTTTTTTrrTTTTTGT 
TCTAGAGCGGCCGCCACC-3' ) £37^T'10#!iSJ5&£-feK Z<Dt §®@ffl©ftS&flS 

*mm77Z*>m%mwizxmmi>t:tzz, 192-235 w/:j->*^* vo 
z(Dmmzmt(D&mmmmx'^i,rzi4 : dna<;#-- t? (35ooiu/mi) *37°c 

•& fc £ § 1480 U V ± > X a. - * h om>p C @ $ o fc , lHSXaiE?U A T 14 143 

l^S3i*JiS5 ? 'JT*(4130UV^>^^-^ Htat^iBJU 

& V ^ fcf&S'JT- # £ - £ £ 'Ts LT O & o 

RlfflSUROlEflS (RU) 



mmmk 524 

«ttJiE*J&L 531 

ufiat^aE^iA 561 

. mmj&M&w 5i8 



365 192 -80 

-9 234 -132 

352 235 -143 

373 221 -130 
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7D-7At/D-^B (**ve*U00nM) 5s lxSSPE4»T-*g^U 

±IB<DrD-:7£lxSSPET5(H&£#«RU * hi/ 7 h 7K^>T3- h £n 
fcBIAcore-b>-b— f-^rSAi:3rC-e5^lfflSJ©l/, hl^hTb^ 
>OlS^*^L-ClS^Lfe«. O.U©SDS, 10nM©*gHb:*- h lOmMO^ 

T*^U^f^*4^37 o CTa0^^J^^^fc^^©iaffi©!Hfi^b$a®r-7X^ 

A ; 5' -GCAGCCCGGG GGATCCACTA GTTCTAGAGC GGCCGCCACC-3* 
maSfc»E?!JA ; 5' -GCAGCCCGGG GGATCCACT GTTCTAGAGC GGCCGCCACC-3' 
l£&a£!l£?>J ; 5' -GCAGCCCGGG GGATCCACTAAGTTCTAGAGC GGCCGCCACC-3' 

zcDmrnzmno^mmm-c^Ltzu dhau*— if osooiu/mD £37°c 

T-5#ISIKJi&£-t*\ O.1S0SDS, l(WJO*ilftt h'J^A, 10mM<D^t3T37 

^CDra^glZlOmMCD2-^;i/*-7* hi* ; — ;i/£6.7mM©^bV^*:^ A£^tf6 
7nM©^';$/>-*K<b^M;»>Aff«» (I* 9.5) T'^lfcx^V7^1/7- 
-h?I (200unit/nl ; T^i-ASD *37"CT20^ffl£JB$*s *P.tTEfflffi«[ 

r- 3o^p^ l t # © ate © ns. * m.m > &mgs t t mm l fc 

*Rfl«J«ifA*SJtB*-&fci:§tt39Uy^>^^=-v hO^CSSofc 
lffi3£fc«E*JATttl31l'V^>*-3-=y K lE£aB*JE*J-CfcJ: 1251/1/* 
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H*B©Rfig<ti (RU) 




B 




11 




}fa*J*£fiSA 


547 


597 


-39 


ttittiEW&b 


513 


-7 


-174 


lJ£g*MiE*!]A 


521 


624 


-131 




484 


609 


-125 











7n--7A£7'v-7B Kti^tUOOnM) £Z.tib<D-7n — '7&m&LX1% 
j$-et5»fl?Itt«A (400nM) £s lxSSPE+T-S^U S^»*=&100"CT-5^Iffl 
flnf&^te l, * C 55°C C 10#«o zfcfccfc&'W^U^X;* 

iBB^r*^ D v h^77^ ADNA-NPR (3fcV-®l) 

C«]U 20BM©h«J^«K««* (PH 9.0) *%tsi&<ti-Y 'i^^i?x> 
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Z h U 7 h T >"T: 3 - b £ ftfcBIAcore-b >-9— y 7SA£3 
O.lXOSDSs 10mM©*^b^h';^A, 10mM©m®CT37 o CTrl#F^oJi& 

±8B©8IW«Bt©tfcfcbffl0*iC* WTC^riE5«S400iiMi:&*«t-5K:lxSSPE 
>#WaS!fifc:"£«*UfcfcC3x 639-705 h©±J*S8«>fc«» 

mmmwLA ; 5'-GCAGCCCGGG GGATCCACTA GTTCTAGAGC GGCCGCCACC-3' 
im&KmiWA; 5'-GCAGCCCGGG GGATCCACT GTTCTAGAGC GGCCGCCACC-3' 

u&mmmmw ; 5'-gcagcccggg ggatccactaagttctagagc ggccgccacc-3' 

CI©affiC*W©R*S««*"C*R^fcW DNAU*-Hf (3500IU/ml) £37"C 
-C-Sfl-HIKJfcStt. O.lXOSDSs 10mM©zK^b^ h U t> 1*. 10mM©i£^£T37 

7«M©^'J2/>-7kK^b , / , >^«««t (pH 9.5) «U:xdrV7^7- 
■KI (200unit/ml) *37^T-20#IUIfiJfc3it\ £ fcCT Ett«*T30#ia&i*L 
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nm^it (ru) 






lidU TO |U— t-T31 


■/'Jig 






471 


705 


-7 




453 


-2 


-160 




448 


639 


-105 




460 


655 


-113 
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w&m^ : 1 
mmo&z : 20 
mmcDm. mm. 

mmmm : DNA 

TAGTGGATCC CCCGGGCTGC 20 

IB^JS-i : 2 
IB^ijCD^^F : 20 

: 1 

htf ni?- : 
IE?!j©II!t£ : DNA 
WZWftWL: 5' *JgA J t^^>^iS 

GGTGGCGGCC GCTCTAGAAC 20 

iS^iJ#^:3 
K^iJ©S^ : 40 

K*y©§> -.mm 

ffiCDgl : 1 
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®,m<Dmm : dna 

GCAGCCCGGG GGATCCACTA GTTCTAGAGC GGCCGCCACC 40 

E3I«- : 4 
iE5!l©fi* : 40 
iE9iJ©3a : 

: i *m 

TAGTGGATCC CCCGGGCTGC AGCAATTCGA TATCAAGCTT 40 

Efllf^ : 5 
Eai©&£ : 40 

fS©gt : 1 *ffi 

IB^jCDffi^ : DNA 

ISWftSfc: 5' *i##e*^>t£f& 

GCGAATTGGA GCTCCACCGC GGTGGCGGCC GCTCTAGAAC 40 

8S?'J#*J- : 6 
K3»J©fi£ : 41 
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m&uom : mm 

mn&mm : DNA 
E8I 

GCAGCCCGGG GGATCCACTA AGTTCTAGAG CGGCCGCCAC C 41 

EJUS^f : 7 
EflJCDftS : 39 

ie^ijos : mm 
mom : i 

ffiy!J©tt»:DNA 
E8J 

GCAGCCCGGG GGATCCACTG TTCTAGAGCG GCCGCCACC 39 

iB?'J#*§ : 8 
IB^JCO^^ : 39 

wimom : mm 

m<D$l : 1 *m 

E#J©fI5S:DNA 
EEI 

GCAGCCCGGG GGATCCACTA TTCTAGAGCG GCCGCCACC 39 
E*"U#^ : 9 
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®M<£>&£ : 40 

m<D& : 1 ** ■ 
ga?ij©«l® : DNA 

GCAGCCCGGG GGATCCACTT GTTCTAGAGC GGCCGCCACC 40 

IE?|J#^ : 10 
IB?'J£>;g£ : 40 

id^'j©M : mm 
mom. : i *a 

htfos;- : MM* 

iE?'J©H!m : DNA 

GCAGCCCGGG GGATCCACTG GTTCTAGAGC GGCCGCCACC 40 

K9U©&£ : 40 
IE?l]<E>§2 : *£® 
tgGDggt : 1 *» 

iB5>J©«Sl : DNA 

GCAGCCCGGG GGATCCACTC GTTCTAGAGC GGCCGCCACC 40 
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SE?!l#^ : 12 
: 40 

eejos : mm 

m<DWi : 1 *« 
IB3m©«5S:DNA 

GCAGCCCGGG GGATCCACTA ATTCTAGAGC GGCCGCCACC 40 

U&m^ : 13 
E8J©ft£ : 40 

: 1 *tfi 
iB9U©a«:DNA 

iB9»J 

GCAGCCCGGG GGATCCACTA TTTCTAGAGC GGCCGCCACC 40 

E7y#E, l :14 
E#I©SS : 40 

tN£>& : 1 *«l 

: DNA 

GCAGCCCGGG GGATCCACTA CTTCTAGAGC GGCCGCCACC 40 
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: 15 

m&XD&g : 60 
ga^UCDS5i:DNA 

GCAGCCCGGG GGATCCACTA GTTCTAGAGC GGCCGCCACC GCGGTGGAGC TCCAATTCGC 60 
iE?'J#^f : 16 

mno&z : 90 

m<D$i : i *ai 

1B^J©«IS:DNA 

GCGGTGGAGC TCCAATTCGC TTTTTTTTTT TTTTTTTTTT TTTTTTTTTT TTTTTTTTTT 60 
TTTTTTTTTT GTTCTAGAGC GGCCGCCACC 90 



32 



WO 98/11210 



PCT/JP97/03232 



i. mmmmo^mmmmx^^x. 

Hfc3?l8IIBH* «fc -5 1 I07d-7$WT5 C t&ftWLt-r 2> 

WdK&VMtt-t* im<D7u-7£, ffi®B&M&£*^'( 7VVJXLX 

(2) m%me>te*Bm.-r2>mt2 1 morn-^* u >i3-®%ftLxm®&w 
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(1) iftIE*lfift*£^©^&©tf U * £ U^"^ KSWJfcaUfcb't'W 7'J XW 
flfefeJS£iE*J£*sU *o. m3B«SI«flitt©^©'t? , J5?^U^^ K BBSI i: Sift 
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10. If;£Jl9KlS$©tem#?£T-fcoT N 

11. H3jcill 0t:g3«©ttaj/j&tf»oT, 

( 1 ) fiu gB*R&JtS&©£f # U ? £ K Hfi^U i: UTA-f 7V ^ XhI 

<2) saffian*© u tfs*tJ: tK tasBifiorD-^sajgu-caisfr 

(3) HuIB^^i:. iulB'W H D f ^ rn-r iiS A>f ^ XtS^r y 
Xi:, 
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